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This memorandum contains a discussion of 
the possibilities of using I.B.M. facilities for 
scientific computing by the Bell Telephone Laboratories 
and recommendations for what should be done in the 
immediate future. 
Scientific Computing on IBM Equipment - Case 20878 
MEMORANDUM FOR FILE 
Introduction 
MM-49-11O-118 
December 22, 1949 
The telephone system has had a long and extensive 
experience on the use of IBM equipment. However, most of this 
has been with problems of accounting and statistical-accounting 
nature. The methods, aims and techniques used in dealing with 
this class of problem differ noticeably from those used in 
scientific computing on research problems arising in physics, 
chemistry, acoustics and engineering. 
The reason for examining the question of scientific 
computing on IBM equipment at this time is that recently the 
IBM Corp~ has greatly extended its facilities in this direction, 
both in the form of a new branch of the Service Bureau .devoted 
to scientific computation and in the form of new types of machines 
especially designed for such work. 
The Mathematic Department has had some experience with 
the use of IBM equipment. A number of problems were done on IBM 
equipment at the accounting department and a couple were done 
by IBM itself. Most of this indicated that while the machines 
themselves were adequate, the operatin g circumstances made a 
continuation undesirable. We are now engaged in testing out the 
effect of the reorganization of the Service Bureau to see how 
well they can now meet our needs. 
It would be desirable at this point to define the class 
of problems we can expect to do efficiently on IBM equipment; 
unfortunately, this is not easily done, One can s~y, in general, 
that large, sorting, selecting, and classifying problems are best 
done on IBM equipment. Also large parallel type problems as con-
trasted to sequential problems, are more suited to such equipment, 
although the latest C.P.E.C.* machine in part breaks down the 
restriction to parallel type problems. Our own network computer 
is suited almost exclusively to sequential type problems. 
~ - ~ - - - - - - - - ~ ~ - - - . - - - - - - - - - - . - - - ~ -
·* Card programmed electronic calculator. 
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The rest of this memo is devoted to examining more 
closely the alternatives of having the whole problem done by 
IBM (Part I) or renting enough IBM equipment to do them our-
selves (Part II).- The memo closes with a specific set of 
recommendations (Part III}. 
Part I IBM Services 
A. Service Bureau 
IBM now maintains a Service Bureau at 590 Madison Ave., 
N~Y.c. It was originally set up for accounting purposes, but has 
been recently reorganized to include a couple of mathematicians 
to handle scientific computations. They have a large assortment 
of IBM machines, including a "card-programmer" at their disposal. 
Flexible arrangements can be made with them to do part or all of 
any problems you wish. 
The charges for their services can be obtained so that 
reasonable preliminary estimates of cost may be made, and they 
will, upon request, charge a flat rate for an entire problem. 
The Bureau is organi~ed much as any independent installation 
would be and is expected to make a small but consistant profit 
each year. Thus, unless one can keep an installation busy most 
of the time (say at least 60%) it will be hard to compete with 
the Bureau on a financial level. 
B. The Selective Sequence Electronic Calculator {S.S.E.C.) 
This huge machine, knovm as the "monster" is also at 
590 Madison Aveo It is suitable for only the largest of problems. 
There is a large staff of technicians associate~ with the machine~ 
One may buy time on the "monster," at a rate of $300.00 per hour 
and get technical help in codins · problems for it at a rate of 
$5. 00 per hour. 1Jhile the co st sounds high it figures out to 
be a few mils per multiplication on problems suited to its 
characteristic features. 
Problems of general scientific interest may be proposed 
for solution on the nmonstern and if accepted will be done free. 
An appr8ciable fraction (about 1/2) of its time is to be devoted to 
t~is type of work. 
C., Remarks 
There is a natural suspicion of having problems solved 
for one by outside help. If one looks more closely at the 
situation, however, much of this suspicion vanishes. For example, 
when a problem is finally encoded for the machines almost all 
the variables have undergone scale changes,sometimes preliminary 
calculations have taken place, and often further calculations 
are performed on the results obtained from the machines before 
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the final answers are obtained. Thus, the numbers and opera-
tions reveal very, very little about the meaning of what is 
being done. 
If, as will probably always be the case, we do our 
own encoding, then we will possess all the "know-how" except that 
concerned with putting cards into the .machines. 
Part II IBM Installations 
A. Card-Programmed Electronic Calculator (C.P.E.C.} 
A C.,P.~ .Co rents at around ~~1400.00 a month and con-
sists, in one version, of a tabulator (417) an electronic 
calculator (604), a gang summary punch (521J and a storage unit 
(941)~ There are good reasons for believing that next year further 
modifications will be made to include a collator of some type. 
As the name implies the control of the operations is 
largely from the cards themselves so that long sequences of 
various different operations may be performed easily. The 
combination of machines seems to be well suited to simple 
partial differentie.l equations and r'Monte Carlon problems as 
well as many othGr kindsc 
To supplement a C.P.E.c. in making up a small instal-
lation one would need in addition a key punch (026) one or two 
sorters (082) a repr0ducer (514) and a collator (077) having a 
total rental price of around ~250000 per month. 
In addition one would have an initial expenditure for 
filing cabinets fot storing I BM cards, plug boards and racks, 
wiring tables, etcci ·rt r/vo11J.a require a room with at least 
15 x 30 = 450 sq. fto sound proofed with cellotex on the walls 
a~d supplied with 50 - 75 amps at 220 volts ac. 
B. Electronic Calculator (604) 
A smaller installation having a electronic ' calculator 
(604) and a tabulator (4l7j could be useful and with the same 
~sso~j.c1ted equipment as above would rent at a total of about 
~~550.,CC: 'LeRs per month. Such an installation would have many 
uses 1 bu~ ~~uld be more restricted in scope than one built around 
a C o ·:) Ci E c ... ~ o 
• ' • 
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c. Small Installations 
For certain special problems only a few simple machines 
may be necessary. These problems would probably be of a 
statistical sorting ki~d. The rental on such equipment could 
possibly be less than ·1,1250.00 a month; it would occupy 20-30 sq. 
feet. 
D. Operation of IBM equipment 
Except for the simplest machines a very special knowl-
edge is required to operate IBM equipment on scientific problems. 
Such knowledge usually requires months of experience to obtain 
and constant use to maintain. A C.P.E.C. installation would 
require (from the best estimates I could get) 3-4 persons full 
time, 1-2 at the card handlin g level · and 1-2 at the problem 
planning and plug board wiring level. To attempt to use such 
equipment part time only is to lose most of the skill required 
in day to day operation as well as to waste money. 
Part III Recommendation 
In view of existing circumstances I recommend that 
the Laboratories try using the Service Bureau as a means of 
solving those problems that arise which are not suitable for 
the network computer or the general purpose analogue computor, 
but which are suitaqle for IBM equipment. If we find that they · 
can and do give reasonable service, then I suggest authorization 
of a case for such work, rather than arranging special contracts 
for each problem as we do now. 
vJhen the annual charges on such a case approach the 
cost of a suitable installation (as judged by the problems then 
being done) the question of getting our own installation should 
be examined carefully - assuming, of course, that the Service 
Bureau does give reasonable satisfaction. At this time one can 
weigh the problems of man power, storage space, machine service, 
etc; against the trouble and disadvantage of havin g someone in 
N.Y.c. doing the work. 
R, W. HAMMING 
